Two new bibenzyl glucosides, 3,3',4',5-tetramethoxybibenzyl-4-O-β-D-glucopyranoside (1) and 3,4,4',5-tetramethoxybibenzyl-3'-O-β-D-glucopyranoside (2), together with five known ones, chrysotobibenzyl (3), erianin (4), chrysotoxine (5), gigantol (6) and tristin (7) were isolated from the stems of Dendrobium chrysotoxum. The structures of those compounds were elucidated by extensive spectroscopic analysis. Moreover, compounds 1-7 were assessed for inhibitory activity of two enzymes-AChE (acetylcholine esterase) and BChE (butyrylcholine esterase).
Introduction
"Shi-hu", an important traditional Chinese and folk medicine, which were prepared from the stems of Dendrobium species (Orchidaceae) and sometimes used as a healthfood.
1,2 D. chrysotoxum Lindl. is used for treatment of loss of appetite with nausea, fever in deficiency condition after a severe disease and is good for the health of elder.
3,4 Previous investigations on chemical constituents of D. chrysotoxum have been resulted in the isolation of some aromatic compounds, such as bibenzyls, phenanthrenes, phenanthrenequinones, and fluorenones etc. [5] [6] [7] [8] To further investigate the chemical constituents of this new species involved by Pharmacopoeia of China (2010), two new bibenzyl glucosides and five known bibenzyls were isolated. ACh (acetylcholine) and BCh (butyrylcholine) are required for cholinergic neurotransmission in the central and peripheral nervous systems, AChE and BChE activity have been used as a marker for cholinergic activity, which plays a crucial role in the learning and memory. 11, 12 Controlled inhibition of brain AChE and BChE may slow neurodegeneration in Alzheimer's and kinson's disease. 13 Respecting the traditional usage of "Shi-Hu" and bioactivities of bibenzyl glucosides, 9,10 those 7 compounds isolated from D. chrysotoxum this time were evaluated for the inhibitory activity of AChE and BChE. Herein, we describe the isolation and structure elucidation of compounds 1 and 2 and evaluation of bioactivities of 1-7.
Results and Discussion
After repeated column chromatographic of the BuOHsoluble portion of the ethanolic extract from the stems of D. chrysotoxum on silica gel and Sephadex LH-20, compounds 1 and 2 were isolated.
Compound 1 was obtained as a white amorphous powder. Its molecular formula was determined as C 24 H 32 O 10 , which was further confirmed by negative HR-ESI-MS (m/z 515.1698 [M+Cl] − ). UV absorbing λ max (MeOH) at 208 and 278 nm revealed the presence of benzyl moieties. revealed that the other benzene ring was 1,3,4,5-tetrasubstituted. Two benzene rings together with two methylenes [δ 2.84 (4H, br s)] indicated a pentasubstituted bibenzyl skeleton, 9, 10, 15, 16 which was confirmed by the correlations between H-6' (δ 6.70) and H-2', H-5'; H-2' (δ 6.73) and H-6'; H-5' (δ 6.84) and H-6'; and between H-2 and H-6 in the COSY spectrum, along with the correlations of H-6' (δ 6.70) to C-a', C-2', C-4'; H-5' (δ 6.84) to C-1', C-3'; H-2' (δ 6.73) to C-a', C-4', C-6'; H-2 (δ 6.47) to C-a, C-4, C-6; and H-6 (δ 6.47) to C-a, C-2, C-4 in the HMBC spectrum. The 
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Long-range correlations in the HMBC spectrum between H-1" and C-4 indicated the glucosyl was linked to C-4. Thus, the structure of 1 was elucidated as 3,3',4',5-teramethoxybibenzyl-4-O-β-D-glucopyranoside.
Compound 2 was also isolated as a white amorphous powder, possessing the same molecular formula C 24 H 32 O 10 as 1 based on its negative HR-ESI-MS (m/z 515.1671
− ). According to ESI-MS and NMR spectra of 2, it could be predicted that 2 was an isomer of 1. The
13
C NMR and HSQC spectral data of 2 were almost the same as that of 1, except for the little difference in chemical shift value between 1 and 2. The Cross-peaks in the HMBC and COSY spectrum further confirmed the substituted patterns. Therefore, the structure of 2 was determined as 3,4,4',5-teramethoxybibenzyl-3'-O-β-D-glucopyranoside.
By comparison with the previously published data, five known bibenzyls were identified as chrysotobibenzyl (3), 6 erianin (4), 6 chrysotoxine (5), 7 gigantol (6), 17 tristin (7).
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The AChE and BChE inhibition rates of isolated compounds are compared in Table 3 respectively, tacrine was used as positive control. As shown in Table 3 , it could be deduced that compounds 3, 4 and 5 have a certain degree of inhibition ratios against BChE and compounds 4 and 5 have weak inhibition ratios against AChE, and those bibenzyls from this kind of "Shi-hu" may be active compounds for its health care function.
Experimental
General Procedures. Optical rotations were determined on a JASCO model 1020 polarimeter (Horiba, Tokyo, Japan). UV spectra were measured on a Shimadzu UV-2401A spectrophotometer (Shimadzu, Kyoto, Japan). IR spectra were obtained on a Bio-Rad FTS-135 infrared spectrometer (Bio-Rad, Hercules, CA, USA) using KBr pellets. MS and HR-MS were run on a VG Auto Spec-3000 mass spectrometer (VG, Manchester, England). 1D and 2D NMR spectra were recorded on a Bruker AM-400 or DRX-500 spectrometer (Bruker, Bremerhaven, Germany) with TMS as the internal standard. Silica gel (200-300 mesh) for column chromatography (CC) and TLC was obtained from Qindao (1) 25 mM) . The hydrolysis of acetylthiocholine was monitored at 405 nm after 30 min. Tacrine was used as positive control. All reactions were performed in triplicate. The anti-BchE activity assay was carried out under the same conditions as the AchE, except for the difference at concentration (0.04 U/100 μL) and volume (80 μL) of BchE used in the test.
